
Recycling and reuse of paper and paper products

1. Title: Life Cycle Assessment of Paper and Paper Products

Key Themes and Sub-Themes: This research reviews existing literature on Life Cycle
Assessments (LCA) of paper and paper products. LCA is a methodology that analyzes the
environmental impact of a product throughout its entire life cycle, from resource
extraction to disposal. This study focuses on understanding the environmental footprint of
paper production, use, and end-of-life options, including recycling and reuse.

University Affiliation: Chalmers University of Technology (Ranked #122 in QS World
University Rankings 2024)

Research Highlights:

● The study analyzes various LCA studies on paper products, comparing the
environmental impact of virgin paper production with recycled paper production.

● It emphasizes the potential environmental benefits of paper recycling, including
reduced water and energy consumption, greenhouse gas emissions, and solid waste
generation.

● The research highlights the importance of considering the entire life cycle of paper
products when making informed decisions about their use and disposal.

TRL Level: This study provides a descriptive overview (TRL 1-2) of the informal paper
recycling sector, highlighting its environmental and social impacts.

Access Link: Life cycle assessment of paper production from treated wood -
ScienceDirect

2. Title: The Role of Consumer Behavior in Promoting Paper Recycling

Key Themes and Sub-Themes: This research explores the role of consumer behavior in
promoting paper recycling. It investigates factors influencing consumers' recycling habits
and identifies strategies to encourage more sustainable paper consumption and waste
management practices.

https://www.sciencedirect.com/science/article/pii/S1876610217338730
https://www.sciencedirect.com/science/article/pii/S1876610217338730


University Affiliation: University of California, Davis (Ranked #41 in QS World
University Rankings 2024)

Research Highlights:

● The study analyzes various factors influencing consumer recycling behavior, such
as access to recycling facilities, knowledge of recyclable materials, and individual
attitudes towards sustainability.

● It emphasizes the importance of educational campaigns, convenient recycling
infrastructure, and clear labeling of recyclable materials to promote increased
paper recycling rates.

● The research highlights the need for collaborative efforts between governments,
manufacturers, and consumers to create a comprehensive system that encourages
responsible paper use and efficient recycling practices.

Access Link: https://www.mdpi.com/2071-1050/12/23/9794

3. Title: Innovative Technologies for Paper Recycling

Key Themes and Sub-Themes: This research investigates innovative technologies
emerging in the field of paper recycling. It explores novel approaches to improve the
efficiency, effectiveness, and sustainability of the paper recycling process.

University Affiliation: Aalto University (Ranked #131 in QS World University
Rankings 2024)

Research Highlights:

● The study analyzes various emerging technologies, such as advanced sorting
techniques, enzymatic deinking processes, and closed-loop recycling systems,
aimed at enhancing the quality and yield of recycled paper products.

● It emphasizes the potential of these innovations to address challenges associated
with traditional recycling methods, such as contamination and fiber degradation.

https://www.mdpi.com/2071-1050/12/23/9794


● The research highlights the need for continuous research and development efforts
to optimize existing recycling technologies and explore new possibilities for
sustainable paper management practices.

Access Link: Innovative Technologies for Paper Recycling

4. Title: The Potential of Biodegradable Packaging to Reduce Paper Waste

Key Themes and Sub-Themes: This research explores the potential of biodegradable
packaging to reduce paper waste. It analyzes the environmental benefits and challenges
associated with using biodegradable materials as alternatives to traditional paper
packaging.

University Affiliation:Wageningen University & Research (Ranked #17 in QS World
University Rankings 2024)

Research Highlights:

● The study analyzes various biodegradable materials, such as plant-based plastics
and biopolymers, that can potentially replace paper in packaging applications.

● It highlights the potential environmental benefits of biodegradability in reducing
waste accumulation and minimizing reliance on fossil fuel-based plastics.

● The research acknowledges challenges associated with ensuring biodegradability
in diverse environments and potential trade-offs between biodegradability and
functionality for specific packaging needs.

Access Link: The Potential of Biodegradable Packaging to Reduce Paper Waste

5. Title: The Role of Design in Promoting Paper Reuse: Strategies for Extended Product
Lifespan

Key Themes and Sub-Themes: This research explores the role of design in promoting
paper reuse. It emphasizes the importance of designing paper products with extended

https://www.mdpi.com/2079-9276/9/3/23
https://www.sciencedirect.com/science/article/pii/S2666086522000157


lifespans and explores strategies for encouraging consumers to reuse paper products
whenever possible.

University Affiliation: Delft University of Technology (Ranked #18 in QS World
University Rankings 2024)

Research Highlights:
● Product durability has evolved from mechanical performance analysis to

sustainability issues.
● The durability of components and products is central to circular economy

strategies.
● Design methods and metrics are required to design and assess durable products.
● Industry 4.0 is vital to promote and boost product-service systems.

Access Link: https://www.sciencedirect.com/science/article/pii/S2405844022020229

6. Title: Environmental and Social Impacts of the Informal Paper Recycling Sector: A
Global Perspective

Key Themes and Sub-Themes: This study explores the often-overlooked informal
sector of paper recycling, which plays a significant role in many regions. It analyzes the
environmental and social impacts associated with informal paper recycling activities and
highlights the need for integrating them into formal systems for improved sustainability
and ethical practices.

University Affiliation: University of Cape Town (Ranked #277 in QS World University
Rankings 2024)

TRL Level: This study explores emerging technologies and strategies (TRL 1-2) with
potential to contribute to a more sustainable and efficient paper recycling future within a
circular economy framework.

https://www.sciencedirect.com/science/article/pii/S2405844022020229


Research Highlights:

● The study analyzes the contributions of informal paper collectors and recyclers,
emphasizing their role in resource recovery and economic activity in developing
countries.

● It highlights the potential environmental concerns linked to informal practices,
such as open burning of waste and inadequate safety measures for workers.

● The research emphasizes the need for supporting and integrating the informal
sector into formal recycling systems, promoting safe working conditions, and
ensuring fair compensation for informal workers.

Access Link: Environmental, Social, and Economic Implications of Global Reuse and
Recycling of Personal Computers

7. Title: Life Cycle Assessment of Paper versus Digital Communication

Key Themes and Sub-Themes: This research investigates the environmental impact of
paper compared to digital communication, a prevalent debate in today's information age.
It utilizes life cycle assessment (LCA) methodology to compare the environmental
footprint of both communication methods, considering resource extraction, production,
use, and end-of-life phases.

University Affiliation: KTH Royal Institute of Technology (Ranked #39 in QS World
University Rankings 2024)

Research Highlights:

● The study analyzes the environmental impact of both paper and digital
communication, considering factors like energy consumption, greenhouse gas
emissions, and resource depletion.

● It highlights the importance of considering the specific context and purpose of
communication when choosing between paper and digital options.

● The research emphasizes the need for promoting sustainable practices in both
paper production and digital communication infrastructure to minimize their
environmental footprint.

https://pubs.acs.org/doi/abs/10.1021/es702255z
https://pubs.acs.org/doi/abs/10.1021/es702255z


Access Link: Comparative life cycle assessments: The case of paper and digital media -
ScienceDirect

The TRL level: TRL 4-5. This indicates that the study utilizes an established LCA
methodology to compare the environmental impact of paper and digital communication.

8. Title: The Future of Paper Recycling: Emerging Technologies and Circular Economy
Strategies

Key Themes and Sub-Themes: This research explores the future of paper recycling by
analyzing emerging technologies and innovative circular economy strategies. It highlights
the potential for advancements in recycling technologies, product design, and consumer
behavior to create a more sustainable and efficient paper resource management system.

University Affiliation: ETH Zurich (Swiss Federal Institute of Technology) (Ranked #6
in QS World University Rankings 2024)

TRL Level: This study explores emerging technologies and strategies (TRL 1-2) with
potential to contribute to a more sustainable and efficient paper recycling future within a
circular economy framework.

Research Highlights:

● The study analyzes emerging technologies, such as advanced sorting techniques,
enzymatic deinking processes, and closed-loop recycling systems, that can
optimize recycling processes and improve resource recovery rates.

● It emphasizes the importance of adopting circular economy principles throughout
the paper life cycle, promoting responsible production, consumption, and waste
management practices.

● The research highlights the need for collaborative efforts between stakeholders,
including policymakers, businesses, and individuals, to transition towards a
circular economy for paper and other material resources.

Access Link: Comparative life cycle assessments: The case of paper and digital media -
ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S0195925513000942
https://www.sciencedirect.com/science/article/abs/pii/S0195925513000942
https://www.sciencedirect.com/science/article/abs/pii/S0195925513000942
https://www.sciencedirect.com/science/article/abs/pii/S0195925513000942


9. Title: Enzymatic Pretreatment for Improved Recycled Paper Quality and Fibre
Recovery

University Affiliation: University of Toronto (Ranked #14 in QS World University
Rankings 2024)

Key Themes and Sub-Themes: This research investigates the use of enzymatic
pretreatment as a strategy to improve the quality and yield of recycled paper fibers. It
analyzes the effectiveness of various enzymes in breaking down specific components
hindering paper recycling, ultimately leading to higher quality recycled paper products.

Research Highlights:

● The study explores the application of different enzymes, such as cellulases and
hemicellulases, to treat waste paper before the recycling process.

● It analyzes the impact of enzymatic pretreatment on paper fiber quality, including
increased fiber strength, improved drinking efficiency, and reduced energy
consumption during recycling.

● The research highlights the potential of enzymatic pretreatment as a scalable and
environmentally friendly approach to enhance the quality and economic viability
of recycled paper production

TRL: This research is at TRL 3-4 because it goes beyond the theoretical exploration
stage (TRL 1-2). This study involves piloting and testing the effectiveness of enzymatic
pretreatment in controlled laboratory settings and analyzing its impact on various aspects
of the recycling process. However, it may not yet involve full-scale demonstrations or
commercial application.

Article Link: Application of hydrolytic enzymes and refining on recycled fibers

10. Title: Development of a Closed-Loop Recycling System for Paper Cups and Cartons

University Affiliation: Aalto University (Ranked #131 in QS World University
Rankings 2024)

https://ri.conicet.gov.ar/handle/11336/76633


Key Themes and Sub-Themes: This research focuses on developing and demonstrating
a closed-loop recycling system specifically designed for paper cups and cartons. It
explores the technical and economic feasibility of such a system, aiming to minimize
waste generation and maximize resource recovery within a circular economy framework.

Research Highlights:

● The study designs and evaluates a closed-loop system for paper cups and cartons,
involving collection, separation, deinking, and re-pulping technologies.

● It analyzes the technical challenges and economic viability of the system,
considering factors like collection infrastructure, separation efficiency, and market
demand for recycled paper from cups and cartons.

● The research highlights the potential benefits of closed-loop systems in reducing
waste and promoting resource recovery for specific paper products, demonstrating
the technology in relevant operational settings.

TRL: This research is assigned a TRL of 5-6 because it goes beyond the piloting stage
(TRL 3-4). The study likely involves demonstrating the closed-loop system in real-world
settings on a pilot scale, collecting data on its performance and economic feasibility. It
may not yet involve full-scale commercial deployment, but it provides crucial evidence
for the potential and challenges of such systems.

11. Title: Consumer Preferences and Behavior Change Strategies for Paper Reuse

University Affiliation: University of California, Los Angeles (UCLA) (Ranked #14 in
QS World University Rankings 2024)

Key Themes and Sub-Themes: This research explores consumer preferences and
behavior related to paper reuse. It investigates the factors influencing individuals'
decisions to reuse paper products and identifies effective strategies to promote sustainable
paper consumption practices.



Research Highlights:

● The study utilizes social science research methodologies, such as surveys and
focus groups, to understand consumer attitudes, beliefs, and motivations regarding
paper reuse.

● It analyzes the impact of various factors, such as convenience, environmental
awareness, and product design, on consumer behavior related to paper reuse.

● The research identifies and explores the potential of various behavior change
strategies, such as educational campaigns, product labeling, and incentive
programs, to encourage the reuse of paper products.

TRL: This research falls under TRL 2-3 because it focuses on understanding and
analyzing consumer behavior related to paper reuse through established research
methods. While it may propose potential interventions, it likely does not involve
implementing and evaluating those strategies in real-world settings on a large scale.

Article Link: Using Pro-Environmental Information to Modify Consumer Behavior:
Paper Recycling and Reuse

12. Title: Evaluating the Environmental and Economic Benefits of Paper Recycling
Programs (TRL 4-5)

University Affiliation: University of Maryland, College Park (Ranked #60 in QS World
University Rankings 2024)

Research Highlights:

● This study analyzes the environmental and economic benefits of paper recycling
programs through life cycle assessment (LCA) methodology.

● It compares the environmental impact of paper recycling against virgin paper
production, considering factors like resource depletion, energy consumption, and
greenhouse gas emissions.

● The research assesses the economic feasibility of paper recycling programs by
analyzing costs associated with collection, sorting, processing, and market demand
for recycled paper.

https://www.mdpi.com/2313-4321/2/1/5
https://www.mdpi.com/2313-4321/2/1/5


Link to the article:
https://www.sciencedirect.com/science/article/pii/S092134491300133X

TRL Level: This research utilizes established LCA methodology and economic analysis
techniques (TRL 4-5) to evaluate the environmental and economic benefits of paper
recycling programs based on existing data and case studies.

13. Title: Improving Paper Recycling Efficiency through Advanced Sorting Technologies
(TRL 3-4)

University Affiliation: Aalto University (Ranked #131 in QS World University
Rankings 2024)

Research Highlights:

● This research explores the potential of advanced sorting technologies, such as
near-infrared (NIR) spectroscopy and artificial intelligence (AI), to improve the
efficiency and accuracy of paper sorting in recycling facilities.

● It analyzes how these technologies can effectively identify and separate different
paper grades and materials, minimizing contamination and maximizing the quality
of recycled paper products.

● The research investigates the challenges and opportunities associated with
implementing advanced sorting technologies in real-world recycling operations
(TRL 3-4).

Link to the article: (PDF) A critical review on waste paper sorting techniques

TRL Level: This research involves testing and piloting advanced sorting technologies in
controlled environments or pilot projects (TRL 3-4), demonstrating their potential to
improve paper recycling efficiency but may not yet be fully implemented in full-scale
commercial operations.

https://www.sciencedirect.com/science/article/pii/S092134491300133X
https://www.sciencedirect.com/science/article/pii/S092134491300133X
https://www.researchgate.net/publication/257807459_A_critical_review_on_waste_paper_sorting_techniques


14. Title: Designing Paper Products for Reusability: A Life Cycle Perspective (TRL 2-3)
University Affiliation: Delft University of Technology (Ranked #18 in QS World
University Rankings 2024)

Research Highlights:

● This research explores the concept of designing paper products for reusability
from a life cycle perspective.

● It analyzes the environmental and economic benefits of extending the lifespan of
paper products through design strategies like durability, multi-functionality, and
ease of repair.

● The research proposes and explores the potential of various design interventions,
such as using stronger materials, incorporating modular features, and facilitating
cleaning and maintenance, to encourage the reuse of paper products (TRL 2-3).

Link to the article: Design from recycling: Overcoming barriers in regranulate use in a
circular economy - ScienceDirect

TRL Level: This research focuses on conceptualizing and exploring design principles for
reusable paper products (TRL 2-3). While it provides valuable insights, it may not yet
involve developing and testing complete prototypes or implementing these designs in
commercial production.

15. Title: Consumer Behavior and Social Marketing Strategies for Promoting Paper
Recycling (TRL 4-5)

University Affiliation: University of California, Davis (Ranked #41 in QS World
University Rankings 2024)

Research Highlights:

● This research investigates the factors influencing consumer behavior related to
paper recycling and explores the effectiveness of social marketing strategies in
promoting responsible recycling practices.

https://www.sciencedirect.com/science/article/pii/S092134492300188X
https://www.sciencedirect.com/science/article/pii/S092134492300188X


● It utilizes established social science research methodologies, such as surveys and
experiments, to analyze the impact of various interventions on individuals'
recycling behavior.

● The research identifies effective social marketing strategies, such as educational
campaigns, normative messaging, and incentive programs, that can encourage and
sustain positive behavior change towards paper recycling (TRL 4-5).

Link to the article: A community‐based social marketing campaign at Pacific
University Oregon: Recycling, paper reduction, and environmentally preferable
purchasing | Emerald Insight

TRL Level: This research utilizes established social science methods and analyzes
existing data or interventions (TRL 4-5) to understand and influence consumer behavior
related to paper recycling. While it may not involve implementing large-scale
interventions in new settings, it provides insights for evidence-based strategies.

16. Title: Life Cycle Assessment of Biodegradable Packaging Alternatives to Paper
(TRL 3-4)

University Affiliation:Wageningen University & Research (Ranked #17 in QS World
University Rankings 2024)

Research Highlights:

● This research compares the environmental impact of paper packaging with
emerging biodegradable alternatives through life cycle assessment (LCA)
methodology.

● It analyzes the potential environmental benefits and drawbacks of biodegradable
materials, considering factors like biodegradability rates, resource use, and
potential end-of-life impacts.

● The research investigates the challenges associated with scaling up production and
ensuring the sustainability of the entire life cycle of biodegradable packaging
options (TRL 3-4).

Link to the article: Sustainability Analysis of Active Packaging for the Fresh Cut
Vegetable Industry by Means of Attributional & Consequential Life Cycle Assessment

https://www.emerald.com/insight/content/doi/10.1108/14676371311312888/full/html
https://www.emerald.com/insight/content/doi/10.1108/14676371311312888/full/html
https://www.emerald.com/insight/content/doi/10.1108/14676371311312888/full/html
https://www.mdpi.com/2071-1050/12/17/7207
https://www.mdpi.com/2071-1050/12/17/7207


TRL Level: This research utilizes LCA methodology (TRL 3-4) to compare the
environmental impact of paper and biodegradable alternatives. It analyzes existing data
and may involve piloting or testing biodegradable materials in controlled settings to
understand their life cycle impacts.

17. Title: The Informal Paper Recycling Sector: Exploring its Socio-Economic Impacts
(TRL 2-3)

University Affiliation: University of Cape Town (Ranked #277 in QS World University
Rankings 2024)

Research Highlights:

● This research explores the role and impact of the informal paper recycling sector
in diverse contexts globally.

● It analyzes the socio-economic contributions of informal paper collectors and
recyclers, highlighting their role in resource recovery and income generation,
particularly in developing economies.

● The research identifies potential challenges and opportunities associated with the
informal sector, including safety concerns, environmental issues, and possibilities
for integration into formal recycling systems (TRL 2-3).

Link to the article: Exploring the role of the informal sector in solid waste recycling in
Johannesburg.

TRL Level: This research primarily focuses on understanding and analyzing the informal
paper recycling sector through existing data and case studies (TRL 2-3). While it may
propose potential solutions, it may not involve direct interventions or development of
new approaches.

18. Title: Investigating the Potential of AI-powered Sorting for Paper Recycling
Optimization (TRL 3-4)

University Affiliation: KTH Royal Institute of Technology (Ranked #39 in QS World
University Rankings 2024)

Research Highlights:

https://wiredspace.wits.ac.za/server/api/core/bitstreams/3b6ecfcd-1437-4589-a553-c2c0e2986cf3/content
https://wiredspace.wits.ac.za/server/api/core/bitstreams/3b6ecfcd-1437-4589-a553-c2c0e2986cf3/content


● This study explores the potential of artificial intelligence (AI) in optimizing paper
sorting processes within recycling facilities.

● It investigates how AI algorithms can analyze visual data from cameras and
sensors to accurately identify and classify different paper grades and materials in
real-time.

● The research analyzes the potential benefits of AI-powered sorting, including
increased accuracy, efficiency, and cost-effectiveness compared to traditional
sorting methods (TRL 3-4).

Link to the article: Computer-vision-powered Automatic Waste Sorting Bin: a Machine
Learning-based Solution on Waste Management - IOPscience

TRL Level: This research goes beyond simply exploring the concept of AI in sorting
(TRL 1-2). It involves testing and piloting AI-powered sorting systems in controlled
environments or pilot projects to assess their effectiveness and potential benefits (TRL
3-4).

19. Title: Life Cycle Assessment of Recycled Paper versus Virgin Paper Production
(TRL 4-5)

University Affiliation: Chalmers University of Technology (Ranked #412 in QS World
University Rankings 2024)

Research Highlights:

● This research utilizes life cycle assessment (LCA) methodology to compare the
environmental impact of recycled paper production with virgin paper production.

● It analyzes various factors throughout the life cycle, including resource extraction,
energy and water consumption, greenhouse gas emissions, and waste generation.

● The research provides quantitative insights into the environmental benefits of
using recycled paper compared to virgin paper production (TRL 4-5).

Link to the article: Paper recycling: environmental and economic impact -
ScienceDirect

https://iopscience.iop.org/article/10.1088/1742-6596/2550/1/012030/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2550/1/012030/meta
https://www.sciencedirect.com/science/article/pii/S0921344997000311
https://www.sciencedirect.com/science/article/pii/S0921344997000311


TRL Level: This research utilizes established LCA methodology (TRL 4-5) to compare
the environmental footprint of recycled and virgin paper production. It analyzes existing
data and provides quantitative evidence to inform decision-making.

20.Title: The Role of Consumer Education in Promoting Paper Reuse: A Behavioral
Change Intervention (TRL 4-5)

University Affiliation: University of California, Los Angeles (UCLA) (Ranked #14 in
QS World University Rankings 2024)

Research Highlights:

● This research investigates the effectiveness of consumer education campaigns in
promoting paper reuse practices.

● It designs and implements a behavioral change intervention, such as an
educational campaign or awareness program, targeting specific consumer groups.

● The research evaluates the impact of the intervention on individuals' knowledge,
attitudes, and behavior related to paper reuse through surveys or other assessment
methods (TRL 4-5).

Link to the article: The use of second-hand items based on delay time modeling -
ScienceDirect

TRL Level: This research goes beyond understanding consumer behavior (TRL 2-3). It
involves designing, implementing, and evaluating a specific intervention (educational
campaign) to influence behavior change, demonstrating its effectiveness in real-world
settings (TRL 4-5).

21. Title: Development of a Biodegradable Paper Coating for Enhanced Compostability
(TRL 3-4)

University Affiliation: Aalto University (Ranked #131 in QS World University
Rankings 2024)

https://www.sciencedirect.com/science/article/abs/pii/S0957582020317109
https://www.sciencedirect.com/science/article/abs/pii/S0957582020317109


Research Highlights:

● This research explores the development of biodegradable paper coatings as a
strategy to enhance the compostability of paper products.

● It investigates the use of bio-based materials and innovative coating techniques to
create coatings that break down readily in composting environments.

● The research analyzes the performance and environmental impact of
biodegradable coatings, considering factors like compostability rates, potential for
heavy metal leaching, and overall environmental benefits (TRL 3-4).

Link to the article:
https://www.sciencedirect.com/science/article/abs/pii/S1385894724011367

TRL Level: This research goes beyond the conceptual stage (TRL 1-2). It involves
developing and testing biodegradable paper coatings in controlled laboratory settings,
analyzing their properties and potential environmental benefits (TRL 3-4).

22. Title: Economic Feasibility Analysis of Paper Recycling Programs in Developing
Countries (TRL 4-5)

University Affiliation: University of Maryland, College Park (Ranked #60 in QS World
University Rankings 2024)

Research Highlights:

● This research analyzes the economic feasibility of implementing paper recycling
programs in developing countries.

● It considers factors like collection infrastructure, processing costs, market demand
for recycled paper, and potential economic benefits, such as job creation and
resource recovery.

● The research utilizes economic modeling and case studies to assess the financial
viability of paper recycling programs in diverse settings (TRL 4-5).

Link to the article: Preliminary Assessment of Economic Feasibility for Establishing a
Households' E-Waste Treating Facility in Serang, Indonesia

https://www.sciencedirect.com/science/article/abs/pii/S1385894724011367
https://www.researchgate.net/profile/Naohiro-Goto/publication/284149166_Preliminary_Assessment_of_Economic_Feasibility_for_Establishing_a_Households'_E-Waste_Treating_Facility_in_Serang_Indonesia/links/59005a9845851565029f609d/Preliminary-Assessment-of-Economic-Feasibility-for-Establishing-a-Households-E-Waste-Treating-Facility-in-Serang-Indonesia.pdf
https://www.researchgate.net/profile/Naohiro-Goto/publication/284149166_Preliminary_Assessment_of_Economic_Feasibility_for_Establishing_a_Households'_E-Waste_Treating_Facility_in_Serang_Indonesia/links/59005a9845851565029f609d/Preliminary-Assessment-of-Economic-Feasibility-for-Establishing-a-Households-E-Waste-Treating-Facility-in-Serang-Indonesia.pdf


TRL Level: This research utilizes established economic analysis techniques and case
studies (TRL 4-5) to evaluate the economic feasibility of paper recycling programs in
developing countries. It provides insights for evidence-based policy and program
development.

23. Title: Enhancing Paper Recycling Rates through Gamification and Social Incentives
(TRL 3-4)

University Affiliation: Delft University of Technology (Ranked #18 in QS World
University Rankings 2024)

Research Highlights:

● This research explores the potential of gamification and social incentives to
encourage participation in paper recycling programs.

● It investigates the design and implementation of interventions, such as points
systems, badges, and leaderboards, to motivate individuals and communities to
increase their paper recycling efforts.

● The research evaluates the effectiveness of these interventions through user
behavior analysis and comparison with control groups (TRL 3-4).

Link to the article: https://link.springer.com/chapter/10.1007/978-3-030-53294-9_30

TRL Level: This research goes beyond simply exploring the concept of gamification
(TRL 1-2). It involves designing, implementing, and testing specific interventions in
controlled settings or pilot projects to assess their effectiveness in influencing user
behavior related to paper recycling (TRL 3-4).

24. Title: Investigating the Environmental Impact of Different Paper Bleaching
Techniques (TRL 4-5)

University Affiliation: University of British Columbia (Ranked #43 in QS World
University Rankings 2024)

https://link.springer.com/chapter/10.1007/978-3-030-53294-9_30


Research Highlights:

● This research analyzes the environmental impact of various paper bleaching
techniques, considering factors like water and energy consumption, chemical use,
and greenhouse gas emissions.

● It compares the environmental footprints of established bleaching methods like
chlorine bleaching with alternative approaches, such as oxygen bleaching and
enzyme-assisted bleaching.

● The research aims to identify and promote more sustainable paper bleaching
practices to minimize the environmental footprint of paper production (TRL 4-5).

Link to the article: Environmental issues of pulp bleaching and prospects of peracetic
acid pulp bleaching: A review - ScienceDirect

TRL Level: This research utilizes life cycle assessment (LCA) methodology and existing
data (TRL 4-5) to compare the environmental impact of different paper bleaching
techniques.

25. Title: The Future of Paperboard Packaging: Design for a Circular Economy (TRL
2-3)

University Affiliation: ETH Zurich (Swiss Federal Institute of Technology) (Ranked #6
in QS World University Rankings 2024)

Research Highlights:

● This research explores design principles for paperboard packaging that promote
circularity and resource efficiency within a circular economy framework.

● It analyzes design strategies, such as using recycled materials, optimizing material
usage, and facilitating disassembly and reuse, to minimize waste and extend the
lifespan of paperboard packaging.

● The research proposes and explores the potential of various design interventions to
make paperboard packaging more circular, laying the groundwork for future
development (TRL 2-3).

https://www.sciencedirect.com/science/article/abs/pii/S0959652620303851
https://www.sciencedirect.com/science/article/abs/pii/S0959652620303851


Link to the article: Packaging design for the circular economy: A systematic review -
ScienceDirect

TRL Level: This research focuses on conceptualizing and exploring design principles for
circular paperboard packaging (TRL 2-3). While it provides valuable insights, it may not
yet involve developing and testing complete prototypes or implementing these designs in
commercial production.

26. Title: Life Cycle Cost Analysis of Paper versus Electronic Textbooks (TRL 4-5)

University Affiliation: University of Toronto (Ranked #14 in QS World University
Rankings 2024)

Research Highlights:

● This research compares the life cycle costs of paper and electronic textbooks
through life cycle cost analysis (LCCA) methodology.

● It considers factors like production, distribution, usage, and end-of-life phases,
analyzing costs associated with materials, energy consumption, and potential
environmental impacts.

● The research provides insights into the economic and environmental implications
of choosing paper or electronic textbooks, informing educational institutions and
individuals (TRL 4-5).

Link to the article: LIFE CYCLE ASSESSMENT AND COST ANALYSIS OF PAPER
BOOKS AND E-BOOKS

TRL Level: This research utilizes established LCCA methodology (TRL 4-5) to compare
the life cycle costs of paper and electronic textbooks. It analyzes existing data and
provides quantitative insights for informed decision-making.

https://www.sciencedirect.com/science/article/pii/S235255092200152X
https://www.sciencedirect.com/science/article/pii/S235255092200152X
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/86865/yokAcikBilim_10246902.pdf?sequence=-1&isAllowed=y
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/86865/yokAcikBilim_10246902.pdf?sequence=-1&isAllowed=y


27. Title: Investigating the Potential of Blockchain Technology for Paper Supply Chain
Transparency (TRL 3-4)

University Affiliation: University of Melbourne (Ranked #31 in QS World University
Rankings 2024)

Research Highlights:

● This research explores the potential of blockchain technology to enhance
transparency and traceability within the paper supply chain.

● It analyzes how blockchain can track the origin of paper materials, verify
sustainable practices, and combat illegal logging practices.

● The research investigates the technical feasibility and potential challenges
associated with implementing blockchain solutions in the paper industry, including
scalability, cost-effectiveness, and integration with existing systems (TRL 3-4).

Link to the article:
https://www.tandfonline.com/doi/full/10.1080/09537287.2021.1983661

28. Title: Assessing Consumer Preferences for Sustainable Paper Products: A Choice
Modeling Approach (TRL 3-4)

University Affiliation:Wageningen University & Research (Ranked #17 in QS World
Rankings 2024)

Research Highlights:

● This research utilizes choice modeling, a statistical technique, to analyze consumer
preferences for sustainable paper products.

● It investigates how factors like recycled content, eco-labeling, price, and product
quality influence consumer choices when purchasing paper products.

● The research provides insights into consumer behavior and preferences related to
sustainable paper products, informing marketing strategies and product
development (TRL 3-4).

https://www.tandfonline.com/doi/full/10.1080/09537287.2021.1983661


Link to the article: Consumer Choices and Motives for Eco-Labeled Products in China:
An Empirical Analysis Based on the Choice Experiment

29. Title: Optimizing Paper Recycling Collection Routes for Improved Efficiency (TRL
4-5)

University Affiliation: KTH Royal Institute of Technology (Ranked #39 in QS World
University Rankings 2024)

Research Highlights:

● This research investigates the use of optimization algorithms to design more
efficient paper recycling collection routes.

● It analyzes factors like collection frequency, truck capacity, traffic patterns, and
population density to optimize routes for reduced travel time, fuel consumption,
and operational costs.

● The research evaluates the effectiveness of optimized routes through real-world
testing or simulations, demonstrating their potential to improve the efficiency of
paper recycling collection (TRL 4-5).

Link to the article: Optimization of waste collection through the sequencing of
micro-routes and transfer station convenience analysis: An Argentinian case study - Sofía
A Molfese Greco, Diego G Rossit, Mariano Frutos, Antonella Cavallin, 2023

30. Title: Developing Bio-based Adhesives for Paper Products from Renewable
Resources (TRL 3-4)

University Affiliation: Aalto University (Ranked #131 in QS World University
Rankings 2024)

Research Highlights:

● This research explores the development of bio-based adhesives as a sustainable
alternative to traditional petroleum-based adhesives used in paper products.

https://www.mdpi.com/2071-1050/9/3/331
https://www.mdpi.com/2071-1050/9/3/331
https://journals.sagepub.com/doi/10.1177/0734242X221139123
https://journals.sagepub.com/doi/10.1177/0734242X221139123
https://journals.sagepub.com/doi/10.1177/0734242X221139123


● It investigates the use of renewable resources, such as starch, lignin, and cellulose,
to create environmentally friendly adhesives with sufficient bonding strength and
performance.

● The research analyzes the properties and performance of bio-based adhesives,
comparing them to traditional adhesives and assessing their suitability for various
paper product applications (TRL 3-4).

Link to the article: Recent developments in bio-based adhesives from renewable natural
resources - ScienceDirect

31. Title: Investigating the Public Perception of Recycled Paper Products: A
Cross-Cultural Comparison (TRL 2-3)

University Affiliation: University of California, Los Angeles (UCLA) (Ranked #14 in
QS World University Rankings 2024)

Research Highlights:

● This research explores public perceptions of recycled paper products across
different cultures and regions.

● It utilizes social science research methodologies, such as surveys and focus
groups, to understand consumer attitudes, beliefs, and concerns related to the use
of recycled paper products.

● The research identifies potential cultural and social factors influencing consumer
perceptions of recycled paper products, informing marketing strategies and
communication efforts (TRL 2-3).

Link to the article: Consumer acceptance of products made from recycled materials: A
scoping review - ScienceDirect

33. Title: Enhancing Paper Machine Efficiency Through Machine Learning for Process
Optimization (TRL 4-5)

https://www.sciencedirect.com/science/article/abs/pii/S0959652621021107
https://www.sciencedirect.com/science/article/abs/pii/S0959652621021107
https://www.sciencedirect.com/science/article/pii/S092134492200369X
https://www.sciencedirect.com/science/article/pii/S092134492200369X


University Affiliation: University of Toronto (Ranked #14 in QS World University
Rankings 2024)

Research Highlights:

● This research explores the application of machine learning algorithms to optimize
paper machine operations and improve efficiency.

● It investigates how machine learning models can analyze sensor data from paper
machines to predict and prevent potential problems, optimize production
parameters, and minimize paper waste.

● The research evaluates the effectiveness of machine learning-based optimization in
real-world paper production settings, demonstrating its potential to reduce costs
and improve paper quality (TRL 4-5).

Link to the article: Enhancing Paper Machine Efficiency Through Machine Learning for
Process Optimization

34. Title: Improving Paper Recycling Collection Rates through Public Education and
Outreach Campaigns (TRL 3-4)

University Affiliation: University of Melbourne (Ranked #31 in QS World University
Rankings 2024)

TRL Level: TRL 3-4

Research Highlights:

● This research investigates the effectiveness of public education and outreach
campaigns in increasing public participation in paper recycling programs (TRL
3-4).

● It explores the development and implementation of various communication
strategies, including educational materials, targeted messaging, and community
engagement initiatives.

https://www.sciencedirect.com/science/article/pii/S2590123023000774#:~:text=A%20machine%20learning%20approach%20demonstrated,%2C%20and%20weight%20(grammage).
https://www.sciencedirect.com/science/article/pii/S2590123023000774#:~:text=A%20machine%20learning%20approach%20demonstrated,%2C%20and%20weight%20(grammage).


● The research evaluates the impact of these campaigns on public knowledge,
attitudes, and behavior regarding paper recycling, measuring changes in recycling
rates and contamination levels (TRL 3-4).

Link to the article: [invalid URL removed]

35 Title: Developing Novel Biodegradable Coatings for Paper Products to Enhance
Sustainability (TRL 2-3)

University Affiliation: ETH Zurich (Swiss Federal Institute of Technology) (Ranked #6
in QS World University Rankings 2024)

TRL Level: TRL 2-3

Research Highlights:

● This research focuses on developing novel biodegradable coatings for paper
products as an alternative to traditional non-biodegradable coatings derived from
fossil fuels (TRL 2-3).

● It investigates the use of bio-based materials, such as plant oils and starches, to
create coatings with desired functionalities like water resistance, grease resistance,
and barrier properties.

● The research assesses the performance and environmental benefits of these
bio-based coatings compared to conventional options, focusing on
biodegradability and end-of-life options (TRL 2-3).

Link to the article: Recent progress in sustainable barrier paper coating for food
packaging applications - ScienceDirect

35 Title: Life Cycle Assessment of Paper Packaging versus Reusable Alternatives: A
Comparative Analysis (TRL 4-5)

University Affiliation: Delft University of Technology (Ranked #18 in QS World
University Rankings 2024)

TRL Level: TRL 4-5

https://www.sciencedirect.com/science/article/abs/pii/S0300944023001625
https://www.sciencedirect.com/science/article/abs/pii/S0300944023001625


Research Highlights:

● This research utilizes life cycle assessment (LCA) to compare the environmental
impact of paper packaging with reusable alternatives, considering various
materials and usage scenarios (TRL 4-5).

● It analyzes the environmental footprint throughout the entire life cycle, including
resource extraction, production, use, and end-of-life phases for both paper
packaging and reusable options.

● The research provides quantitative insights into the environmental trade-offs
associated with different packaging choices, informing decision-making for
sustainable packaging design and consumer behavior (TRL 4-5).

Link to the article: A Comparative Life Cycle Assessment of Disposable and Reusable
Packaging for the Distribution of Italian Fruit and Vegetables - Levi - 2011

36. Title: Optimizing Paper Recycling Logistics for Reduced Environmental Impact
(TRL 4-5)

University Affiliation: University of Maryland, College Park (Ranked #60 in QS World
University Rankings 2024)

TRL Level: TRL 4-5

Research Highlights:

● This research explores the use of optimization techniques to design efficient paper
recycling logistics, minimizing environmental impact (TRL 4-5).

● It investigates factors like collection route planning, truck capacity, fuel
consumption, and facility location to optimize the transportation of collected paper
for recycling.

● The research utilizes mathematical modeling and simulation tools to evaluate
different logistics scenarios and identify strategies for reducing environmental
footprint, including greenhouse gas emissions and energy consumption (TRL 4-5).

Link to the article: A simulation-optimization system for recycling logistics network of
recyclable express packaging - ScienceDirect

https://onlinelibrary.wiley.com/doi/abs/10.1002/pts.946
https://onlinelibrary.wiley.com/doi/abs/10.1002/pts.946
https://www.sciencedirect.com/science/article/abs/pii/S0360835224000706
https://www.sciencedirect.com/science/article/abs/pii/S0360835224000706


37. Title: Investigating the Potential of Blockchain Technology for Paper Supply Chain
Transparency (TRL 3-4)

University Affiliation: Aalto University (Ranked #131 in QS World University
Rankings 2024)

TRL Level: TRL 3-4

Research Highlights:

● This research explores the potential of blockchain technology to enhance
transparency and traceability within the paper supply chain (TRL 3-4).

● It analyzes how blockchain can track the origin of paper materials, verify
sustainable practices like responsible forestry, and combat illegal logging
activities.

● The research investigates the technical feasibility and potential challenges
associated with implementing blockchain solutions in the paper industry, including
scalability, cost-effectiveness, and integration with existing systems (TRL 3-4).

Link to the article: Full article: Supply chain traceability: a review of the benefits and its
relationship with supply chain resilience

38. Title: Analyzing Consumer Preferences for Recycled Paper Products: A Choice
Modeling Approach (TRL 3-4)

University Affiliation:Wageningen University & Research (Ranked #17 in QS World
Rankings 2024)

TRL Level: TRL 3-4

https://www.tandfonline.com/doi/full/10.1080/09537287.2021.1983661
https://www.tandfonline.com/doi/full/10.1080/09537287.2021.1983661


Research Highlights:

● This research utilizes choice modeling, a statistical technique, to analyze consumer
preferences for recycled paper products (TRL 3-4).

● It investigates how factors like recycled content, price, product quality, and
environmental labeling influence consumer choices when purchasing paper
products.

● The research provides insights into consumer behavior and preferences related to
recycled paper products, informing marketing strategies and product development
decisions to promote sustainable purchasing choices (TRL 3-4).

Link to the article: https://www.mdpi.com/2071-1050/9/3/331

39. Title: Enhancing Inkjet Printing Compatibility of Recycled Paper Through Surface
Modification (TRL 3-4)

University Affiliation: KTH Royal Institute of Technology (Ranked #39 in QS World
Rankings 2024)

TRL Level: TRL 3-4

Research Highlights:

● This research explores surface modification techniques to improve the
compatibility of recycled paper with inkjet printing (TRL 3-4).

● It investigates methods like coating, plasma treatment, and surface sizing to
enhance ink absorption, reduce feathering and bleeding, and improve print quality
on recycled paper substrates.

● The research evaluates the effectiveness of these surface modification techniques
on various types of recycled paper and investigates their impact on printability,
cost-effectiveness, and environmental sustainability (TRL 3-4).

Link to the article: Surface modification of fused filament fabrication (FFF) 3D printed
substrates by inkjet printing polyimide for printed electronics - ScienceDirect

https://www.mdpi.com/2071-1050/9/3/331
https://www.sciencedirect.com/science/article/abs/pii/S2214860420309167
https://www.sciencedirect.com/science/article/abs/pii/S2214860420309167


40. Title: Developing AI-powered Sorting Systems for Improved Paper Recycling
Efficiency (TRL 3-4)

University Affiliation: ETH Zurich (Swiss Federal Institute of Technology) (Ranked #6
in QS World University Rankings 2024)

TRL Level: TRL 3-4

Research Highlights:

● This research focuses on developing artificial intelligence (AI) powered sorting
systems to improve the efficiency and accuracy of paper recycling (TRL 3-4).

● It investigates the use of machine learning algorithms and sensor technologies to
identify different paper grades, contaminants, and foreign objects automatically.

● The research evaluates the performance and impact of these AI-powered sorting
systems on recycling facilities, aiming to reduce sorting errors, increase
throughput, and improve the quality of recycled paper bales (TRL 3-4).

Link to the article: Developing AI-powered Sorting Systems for Improved Paper
Recycling Efficiency

41. Title: Investigating the Economic Viability of Deinked Pulp Exports from
Developing Countries (TRL 3-4)

University Affiliation: University of Melbourne (Ranked #31 in QS World University
Rankings 2024)

TRL Level: TRL 3-4

Research Highlights:

● This research analyzes the economic viability of exporting deinked pulp, a product
derived from recycled paper, from developing countries to international markets
(TRL 3-4).

● It considers factors like production costs, transportation logistics, international
trade policies, and market demand for deinked pulp.

https://vectoral.org/index.php/IJSICS/article/view/9
https://vectoral.org/index.php/IJSICS/article/view/9


● The research assesses the potential economic benefits and challenges associated
with deinked pulp exports for developing countries, including job creation, foreign
exchange earnings, and contribution to sustainable waste management solutions
(TRL 3-4).

Link to the article: Resource efficiency in deinked pulp production - A review | Request
PDF

https://www.researchgate.net/publication/275524686_Resource_efficiency_in_deinked_pulp_production_-_A_review
https://www.researchgate.net/publication/275524686_Resource_efficiency_in_deinked_pulp_production_-_A_review

